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KDYH ILUVW SURSRVHG WKH DQDO\WLF FDOFXODWLRQ DSSURDFK IRU XQHYHQ WHPSHUDWXUH ILHOG LQ WKH VKHOO RI WKH FRNH GUXP
FDXVHGE\PRYLQJOLTXLGOHYHO6RPHVFKRODUVDOVRKDYHIRFXVHGRQXQHYHQWHPSHUDWXUHILHOGGXHWRFROGVSRWDQG
WDNHQFROGVSRWDV WKHPRVWGLUHFWUHDVRQVIRU WKHORFDOEXOJLQJRIFRNHGUXPV+RZHYHUEHFDXVHRI WKHFRPSOH[
VWUXFWXUHRIFRNHEHGFKDQQHOWKHUH
VEHHQQRIXUWKHUUHVHDUFKRQWKHXQHYHQWHPSHUDWXUHILHOGFDXVHGE\FROGVSRW
'XH WR WKH SURWHFWLRQ RI WKH FODG WKH EDVHPHWDO FDQ UHPDLQ LQ HODVWLF VWDWH XQGHUPRYLQJ D[LDO WHPSHUDWXUH
GLIIHUHQFHZLWKF\FOLFSODVWLF DFFXPXODWLRQRQO\H[SHULHQFLQJ LQ WKHFODG OD\HU >@+RZHYHU DQWLFRUURVLRQFODG
OD\HULVSUDFWLFDOO\XVHGLQDQGDERYHIRDPVHJPHQW7KHVKHOORIFRNHGUXPEHORZIRDPVHJPHQWLVRQO\SURWHFWHG










PHWDO ZLOO EH ILUVWO\ LQYHVWLJDWHG E\ H[SHULPHQWDO WHVW 7KHQ WKH UDWFKHWWLQJ VWUDLQV RI WKHVH PDWHULDOV ZLOO EH
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3.1. The parent metal 
2:,,NLQHPDWLFKDUGHQLQJRIPRGHOLVXVHGLQWKLVZRUN































L¢J   
:KHUH Ji DQG ri DUH WKH FRQVWLWXWLYH PRGHO SDUDPHWHUV GHSHQGHQW RQ WHPSHUDWXUH ZKLFK FDQ EH GHWHUPLQHG E\
PRQRWRQLFWHQVLOHFXUYHRIPDWHULDOVDWFHUWDLQWHPSHUDWXUHmi LVDOVRWKHFRQVWLWXWLYHPRGHOSDUDPHWHUEXWFDQEH
REWDLQHGE\H[SHULPHQWDOUHVXOWVRIXQLD[LDOUDWFKHWLQJ>@7KHSDUDPHWHUVRI2:,,PRGHOIRUSDUHQWPDWHULDODW
WKH YDULRXV WHPSHUDWXUHV DUH VXPPDUL]HG LQ 7DEOH  7KH PRGHO SDUDPHWHUV DUH XVHG WR VLPXODWH GHIRUPDWLRQ
EHKDYLRU RI SDUHQW PDWHULDO LQ PRQRWRQLF WHQVLOH DQG XQLD[LDO UDWFKHWWLQJ WHVW XQGHU YDULRXV WHPSHUDWXUHV DQG
ORDGLQJV&RPSDULVRQEHWZHHQUHVXOWVRIVLPXODWLRQFDOFXODWLRQDQGH[SHULPHQWDUHVKRZQLQ)LJDQG)LJ)LJ
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3.2. Weld metal 






3.3. Comparison of ratchetting of the parent metal and weld 
2:,,PRGHOSDUDPHWHUVOLVWHGLQWDEOHDQGWDEOHDUHXVHGWRSUHGLFWUDWFKHWWLQJIRUSDUHQWPHWDODQGZHOG
7KHPHDQVWUHVVDQGVWUHVVDPSOLWXGHDUHUHVSHFWLYHO\03D03DDWR&03D03DDWR&
03D03D DW  R& DQG  03D03D DW  R& $V VKRZQ LQ )LJ ZHOG KDV VLJQLILFDQWO\ VPDOOHU







































































4.1. Structural parameters and operating parameters of coke drum 
7KHVL]HRIFRNHGUXPPRGHOHGLQWKLVDQDO\VLVLVPPLQKHLJKWWKHLQQHUGLDPHWHU'LVPPDQGWKH
WKLFNQHVVRIWKHVKHOOZDOOLVPP'XULQJRLOIHHGLQJFRQGLWLRQWKHULVLQJUDWHRIRLOZLWKR&LVPPVZKLOH















4.2. The method for determining the temperature field 
$VVXPLQJDGUXPVKHOOLVFRROHGRUKHDWHGKRPRJHQHRXVO\LQFLUFXPIHUHQWLDOGLUHFWLRQWKHILQLWHHOHPHQWPRGHO
RIFRNHGUXPLVVLPSOLILHGWRDQD[LV\PPHWULFDOPRGHO2QWKHDVVXPSWLRQWKDWIOXLGWHPSHUDWXUHUHPDLQFRQVWDQW
GXULQJRLOIHHGLQJRUZDWHUTXHQFKLQJ WKH WZRGLPHQVLRQDO WUDQVLHQW WHPSHUDWXUHILHOGRIVKHOO LQUDGLDODQGD[LDO
GLUHFWLRQVFDQEHFDOFXODWHGE\NLQHWLFFRRUGLQDWHPHWKRG$VVKRZQLQ)LJWKHWLPHVWHSRI)(0PDWFKHVZLWK




WKH WHPSHUDWXUH GLIIHUHQFHV LQ WUDQVLHQW WHPSHUDWXUH ILHOG EHFRPH VWDEOH DQG WKH WZRGLPHQVLRQDO VWHDG\
WHPSHUDWXUHILHOGLVXVHGWRGHWHUPLQHWKHUDQJHRIPRYLQJD[LDOWHPSHUDWXUHGLIIHUHQFH'H
7KH WUDQVLHQW WHPSHUDWXUH ILHOG RI VKHOO RI FRNH GUXP KDV EHHQ FDOFXODWHG E\ XVLQJ WKH DERYH RSHUDWLQJ
SDUDPHWHUVDQGWKHUDQJHRIPRYLQJD[LDOWHPSHUDWXUHGLIIHUHQFHLVVKRZQLQ)LJ7KHDYHUDJHWHPSHUDWXUHVRI
LQQHUZDOO DQG RXWHUZDOO DW WKH VDPH KHLJKW DUH XVHG WR GHWHUPLQH WKH D[LDO WHPSHUDWXUH GLIIHUHQFH'XULQJ RLO
IHHGLQJFRQGLWLRQWKHKHLJKWRID[LDOWHPSHUDWXUHYDULDWLRQUDQJHLVPPDQGD[LDOWHPSHUDWXUHJUDGLHQWLV
R&PP )RUZDWHU TXHQFKLQJ FRQGLWLRQ WKUHH ZDWHU WHPSHUDWXUH DQG VL[ ULVLQJ UDWH RI ZDWHU FRPSRVH  VHW RI
FDOFXODWLQJGDWD7KHD[LDOWHPSHUDWXUHGLIIHUHQFHVIRUYDULRXVGDWDDUHVKRZQLQ)LJ





















IURPPRYLQJD[LDOO\ WKHD[LDOGLVSODFHPHQWDWERWWRPRIF\OLQGHU LVFRQVWUDLQHG7KHPHVK WKH WHPSHUDWXUH ORDG
DQGWKHERXQGDU\FRQGLWLRQVLQRLOIHHGLQJDQGZDWHUTXHQFKLQJDUHVKRZQLQ)LJ

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:LWKRXW FRQVLGHULQJ WKHF\FOLF LQWHUQDOSUHVVXUH F\FOLFSODVWLFLW\DQDO\VLV IRURLOIHHGLQJDQGZDWHUTXHQFKLQJ
XQGHUWKHWHPSHUDWXUHORDGKDVEHHQFRQGXFWHG7KUHHNLQGRIDOLJQPHQWRIWHPSHUDWXUHGLIIHUHQFHUDQJHVXQGHURLO




SODVWLF VWUDLQ IURP F\FOH  WR F\FOH 7KHPD[LPDO SODVWLF GHIRUPDWLRQ RFFXUV DW ERWWRP DOLJQPHQW ORFDWLRQRI
WHPSHUDWXUHGLIIHUHQFHUDQJHVVKRZQLQ)LJ6RERWWRPDOLJQPHQWLVXVHGWRIXUWKHUDQDO\VLVDQGGLVFXVVLRQ
7R LQYHVWLJDWH WKHHIIHFWVRIF\FOLF LQWHUQDOSUHVVXUHRQ WKH UDWFKHWWLQJVWUDLQ WZR W\SLFDOSUHVVXUHF\FOH LQ WKH
ILHOGRIGHOD\HGFRNLQJDUHGLVFXVVHG2QHSUHVVXUHF\FOH LVP& 03DXQGHURLOIHHGLQJDQGP& 03D
XQGHUZDWHUTXHQFKLQJ$QRWKHURQHLVP& 03DDQGP& 03D
7KH F\FOLF SODVWLFLW\ DQDO\VLV IRU RLOIHHGLQJ DQGZDWHU TXHQFKLQJXQGHU WKHUPDOPHFKDQLFDO ORDGLQJKDV EHHQ
















ORZHU VHFWLRQ RI FRNH GUXPV %HFDXVH EXOJLQJ FDQ LQGXFH FUDFNLQJ VRPHWLPH LW LV QHFHVVDU\ WR WDNH D F\FOLF
SODVWLFLW\DQDO\VLVIRUFLUFXPIHUHQWLDOZHOGFRQQHFWLRQUHJLRQRIFRNHGUXP7KHVWUXFWXUHRIFLUFXPIHUHQWLDOZHOGRI
FRNHGUXPLVLOOXVWUDWHGLQ)LJ









   
 )LJ6NHWFKRIWKH:HOG )LJ*HRPHWULFPRGHORIWKHVWUXFWXUH )LJ0HVKLQJ
6.2. Computed results 

)LJ&RPSDULVRQRIUDWFKHWWLQJEHWZHHQSDUHQWPHWDODQGZHOG
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&RPSDULVRQRIUDWFKHWWLQJEHWZHHQSDUHQWPHWDODQGZHOGXQGHUD[LDOWHPSHUDWXUHGLIIHUHQFHORDGLQJ









˄h PP˅ WKH FRNHGUXPKDV WKHPD[LPXP UDWFKHWWLQJ VWUDLQ UDWH7KHSRVLWLRQZLWK WKHPD[LPXPSODVWLF
VWUDLQLVORFDWHGDERXWPPDERYHWKHZHOGIXVLRQOLQHZKLFKLVFRQVLVWHQWZLWKIDLOXUHSRVLWLRQRIFRNHGUXPLQ
HQJLQHHULQJ SUDFWLFH 7KH VDPH FRQFOXVLRQ FDQ EH REWDLQHG E\ XVLQJ DQRWKHU ORDGLQJ FRQGLWLRQV RI UDWFKHWWLQJ
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(IIHFWVRIF\FOLFLQWHUQDOSUHVVXUHRQWKHUDWFKHWWLQJVWUDLQRIFRNHGUXPZLWKZHOGV
7KH ORDGLQJFRQGLWLRQRI UDWFKHWWLQJERXQGDU\ HR PPHZ PP LV WDNHQDV H[DPSOH WRFDOFXODWH WKH
UDWFKHWWLQJ VWUDLQ RI FRNH GUXP XQGHU WZR SUHVVXUH F\FOH DV EHIRUH P&  03D XQGHU RLOIHHGLQJ FRQGLWLRQ







H[SHULPHQWDO UHVXOWVZKLFKVKRZV2:,, LVDGHTXDWHIRUPRGHOLQJ WKHEXOJLQJEHKDYLRURIFRNHGUXPVXVLQJ WKH
ILQLWHHOHPHQWPHWKRG




VPDOOHU D[LDO WHPSHUDWXUH JUDGLHQW$QG WKH D[LDO WHPSHUDWXUH JUDGLHQW EHFRPHVPRUH VHQVLWLYH WR WKH FKDQJH RI
ZDWHUULVLQJUDWHZKHQLWLVVORZHU
 :LWK WKH PD[LPXP D[LDO WHPSHUDWXUH JUDGLHQW DV WKH WHPSHUDWXUH ORDG IRU ZDWHU TXHQFKLQJ WKH F\FOLF
SODVWLFLW\DQDO\VLVIRURLOIHHGLQJDQGZDWHUTXHQFKLQJKDVEHHQFRQGXFWHG,WLVIRXQGHGWKDWUDWFKHWWLQJVWUDLQUDWH
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